Engineering a "steric doorstop" in rhodopsin: converting an inverse agonist to an agonist.
The crystal structures of rhodopsin depict the inactive conformation of rhodopsin in the dark. The 11-cis retinoid chromophore, the inverse agonist holding rhodopsin inactive, is well-resolved. Thr118 in helix 3 is the closest amino acid residue next to the 9-methyl group of the chromophore. The 9-methyl group of retinal facilitates the transition from an inactive metarhodopsin I to the active metarhodopsin II intermediate. In this study, a site-specific mutation of Thr118 to the bulkier Trp was made with the idea to induce an active conformation of the protein. The data indicate that such a mutation does indeed result in an active protein that depends on the presence of the ligand, specifically the 9-methyl group. As a result of this mutation, 11-cis retinal has been converted to an agonist. The apoprotein form of this mutant is no more active than the wild-type apoprotein. However, unlike wild-type rhodopsin, the covalent linkage of the ligand can be attacked by hydroxylamine in the dark. The combination of the Thr118Trp mutation and the 9-methyl group of the chromophore behaves as a "steric doorstop" holding the protein in an open and active conformation.